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Abstract 
Breastfeeding benefits infants, but support is often needed to meet breastfeeding goals. Social media 
may help disseminate infant feeding information to caregivers. The relationship between parents’ health 
information-seeking behaviors (HISB) on social media and infant feeding practices remains understudied. 
Based on social cognitive theory (SCT), parents’ self-efficacy and outcome expectations are two potential 
factors for improving online HISB. We aimed to use SCT to describe associations between outcome 
expectations, self-efficacy (eHealth literacy), and online HISB across infant feeding groups among a 
nationally representative sample of U.S. parents. Eligible participants (N = 580) completed a cross-
sectional online survey assessing infant feeding practices (never breastfed, only pumped, only fed-at-the-
breast, and both pumped and fed-at-the-breast), self-efficacy (using eHealth literacy as a proxy), outcome 
expectations in online HISB, parents’ online HISB on social media, and demographic information. Survey 
weighted linear and logistic regression models were constructed. No online activities differed by infant 
feeding practices. Parents who pumped only had significantly lower eHealth literacy than parents who 
never breastfed (adjusted β = -2.63, 95% CI: -4.73, -0.53). Parents who used both methods had 1.78 times 
greater odds of considering online tools useful for making health-related decisions (95% CI: 0.96, 3.28) 
and 1.49 times greater odds of considering online tools important for accessing health information (95% 
Cl: 0.70, 3.15) than parents who never breastfed, though neither association was statistically significant. 
Understanding these associations between infant feeding practices and online HISB, as well as the two 
potential factors of parents’ self-efficacy and outcome expectations, may offer implications for tailoring 
online social media resources to promote breastfeeding outcomes. 
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Breastfeeding benefits infants, but support is often needed to meet breastfeeding goals. Social 
media may help disseminate infant feeding information to caregivers. The relationship between 
parents’ health information-seeking behaviors (HISB) on social media and infant feeding practices 
remains understudied. Based on social cognitive theory (SCT), parents’ self-efficacy and outcome 
expectations are two potential factors for improving online HISB. We aimed to use SCT to describe 
associations between outcome expectations, self-efficacy (eHealth literacy), and online HISB 
across infant feeding groups among a nationally representative sample of U.S. parents. Eligible 
participants (N = 580) completed a cross-sectional online survey assessing infant feeding practices 
(never breastfed, only pumped, only fed-at-the-breast, and both pumped and fed-at-the-breast), 
self-efficacy (using eHealth literacy as a proxy), outcome expectations in online HISB, parents’ 
online HISB on social media, and demographic information. Survey weighted linear and logistic 
regression models were constructed. No online activities differed by infant feeding practices. 
Parents who pumped only had significantly lower eHealth literacy than parents who never 
breastfed (adjusted β = -2.63, 95% CI: -4.73, -0.53). Parents who used both methods had 1.78 
times greater odds of considering online tools useful for making health-related decisions (95% CI: 
0.96, 3.28) and 1.49 times greater odds of considering online tools important for accessing health 
information (95% Cl: 0.70, 3.15) than parents who never breastfed, though neither association was 
statistically significant. Understanding these associations between infant feeding practices and 
online HISB, as well as the two potential factors of parents’ self-efficacy and outcome expectations, 
may offer implications for tailoring online social media resources to promote breastfeeding 
outcomes.  
 




Breastfeeding offers numerous benefits 
for mothers and infants (Galson, 2008; Horta 
et al., 2007; Kramer et al., 2008; Oddy et al., 
2011). The American Academy of Pediatrics 
(AAP) suggests that women should ex-
clusively breastfeed for the first six months 
postpartum (AAP, 2012). However, in 2017, 
only 84% of women in the United States 
(U.S.) have ever breastfed their infants, and 
only 25.6% of them did so exclusively for six 
months, remaining below the 42.4% goal of 
exclusively breastfeeding for six months set 
by Healthy People 2030 (CDC, 2020). 
Multiple factors may affect parents’ 
breastfeeding decisions, such as maternal 
attitudes toward breastfeeding (Donath et al., 
2003) and accessibility of breastfeeding 
support (Bibbins-Domingo et al., 2016). 
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Furthermore, the variety of infant feeding 
practices, such as expressing milk with a 
pump, add to the complexity of developing 
clear and accessible resources to support 
parents in meeting breastfeeding goals 
(Geraghty et al., 2013; Rasmussen & 
Geraghty, 2011). 
Online interventions have demonstrated 
success in increasing breastfeeding initiation 
and extending breastfeeding duration in 
structured research settings (Cowie et al., 
2011; Lau et al., 2016). However, with an 
increasing number of parents actively 
seeking breastfeeding information via social 
media and the Internet, more research 
focusing on unstructured online support is 
needed (Holtz et al., 2015; Tomfohrde & 
Reinke, 2016; Wolynn, 2012). 
Health information-seeking behavior 
(HISB) may be beneficial during transitions 
to parenthood (Gibson & Hanson, 2013; 
Mercer, 2004). Parents’ breastfeeding 
information-seeking qualifies as a HISB, 
which generally refers to information 
acquisition within a health context or to fulfill 
a health need (Johnson, 1997; Lambert & 
Loiselle, 2007). Previous research has shown 
that prenatal and postnatal women in the 
United States appeared to be high online 
health information seekers (Bernhardt & 
Felter, 2004). A Belgian cross-sectional 
study reported similar findings among first-
time mothers, with breastfeeding being the 
number one topic among postnatal Internet 
searches (Slomian et al., 2017). This finding 
suggests the Internet and social media may be 
promising dissemination platforms for infant 
feeding resources, especially among parents 
demonstrating online HISB. 
Online HISB can be understood through 
the lens of Albert Bandura’s social cognitive 
theory (SCT). SCT explains human 
behaviors in terms of dynamic interactions 
between personal factors, behavioral factors, 
and environmental factors. It includes several 
constructs that can contribute to behavior 
change amidst reciprocal determinism 
(Bandura, 1986b). The current study explores 
explicitly the value of SCT in understanding 
how a personal factor and a behavioral factor 
may contribute to the success of parents’ 
online HISB (Figure 1). The personal factor 
is self-efficacy, referring to the perceived 
confidence in one’s ability. The behavioral 
factor is outcome expectations, which 
examines the likely consequence people 
expect to occur as a result of their actions 
(Bandura, 1986a).  
Because we planned to study parents’ 
HISB performed online but needed to do so 
by conducting a secondary analysis, we 
selected the concept of electronic health 
(eHealth) literacy as a proxy for parents’ self-
efficacy in online HISB to measure parents’ 
perceived competencies and confidence as 
precursors to online HISB. Designed on the 
foundation of SCT and self-efficacy, eHealth 
literacy reflects individuals’ comfort and skill 
to access, seek, interpret, and use the health 
information found online (Norman & Skinner, 
2006). There are two supplement questions 
within the eHealth literacy measure assessing 
respondents’ self-reported interests and 
attitudes in engaging in online HISB 
(Alhuwail & Abdulsalam, 2019; Chung et al., 
2018). Since outcome expectation have been 
proven to predict individuals’ attitudes 
(Ajzen & Fishbein, 1980), we chose to use 
these supplement questions to assess parents’ 
outcome expectations in online HISB. 
Parents may be motivated by outcome 
expectations if they hold positive attitudes 
towards online HISB and expect that 
accessing health information online would 
positively help them make health decisions. 
To understand parents’ online HISB, we 
examined how infant feeding practices were 
associated with parental efficacy in online 
HISB, outcome expectations in online HISB, 
and online HISB (Figure 1 bolded pathway).  
SCT further provides a possible 
framework to explain how parents’ online 
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HISB may help improve parents’ 
breastfeeding behaviors via behavioral 
factors and environmental factors, such as 
observational learning and facilitation 
(Figure 1). Social media may be an ideal 
platform for these constructs to take place. 
First, observational learning is commonly 
used to promote specific behaviors by 
exposing individuals to interpersonal or 
media display of this specific behavior 
(Bandura, 1986b). Online HISB on social 
media may expose parents to other parents’ 
successful infant feeding experiences, 
engaging parents in observational learning 
opportunities (Holtz et al., 2015; Jin et al., 
2015; Lebron et al., 2020). Second, 
facilitation refers to the concept that new 
behaviors can be facilitated by providing 
recourse or environmental change (Bandura, 
1986b). Online HISB may encourage parents 
to use online resources as facilitators when 
they have limited resources, equipping 
parents with adequate infant feeding 
knowledge (Kornides & Kitsantas, 2013). 
Thus, it is theoretically compelling to study 
the patterns of online HISB among parents 
with different infant feeding practices 
through the lens of SCT and how SCT may 
further guide recommendations for 
improving breastfeeding outcomes (Figure 1).  
The current study aims to examine 
associations between parents’ infant feeding 
practices and online HISB (including 
outcome expectations and self-efficacy 
related to online HISB) among a nationally 
representative sample of U.S. parents who 
use social media and have a child younger 
than seven years of age, as well as to describe 










Study Design and Participants 
This is a secondary analysis of data from a 
cross-sectional study exploring parents’ use 
of social media and childhood injury 
prevention knowledge (McAdams et al., in 
press). Participants were recruited from the 
Knowledge Panel, an established probability-
based Internet consumer panel of U.S. adults 
maintained by Growth from Knowledge 
(GfK) Group. The panel was constructed 
using probability-based sampling of 
addresses from the U.S. Postal Service 
Delivery Sequence File. Eligible participants 
were required to: 1) be the parent or legal 
guardian of at least one child under seven 
years of age who lived with them most of the 
time; and 2) have used a personal Facebook, 
Twitter, or Instagram account at least once 
within the last 30 days.  
Parents were recruited via emails and were 
compensated for completing the survey 
through GfK Group’s incentive program. The 
online survey asked participants about their 
Internet and social media use, demographics, 
eHealth literacy, and infant feeding practices 
related to their youngest child. Survey 
weights accounted for non-response and were 
constructed to generate estimates that were 
nationally representative of U.S. parents of 
young children who use social media based 
on gender, age, education, race and ethnicity, 
household income, Census region, and 
urban/rural status. This study was conducted 
in 2018 and received approval from the 
Institutional Review Board at Nationwide 
Children’s Hospital, Columbus, Ohio.  
 
Infant Feeding Practices 
 
Parents were asked whether the mother of 
the youngest child living in their household 
ever used a breast pump to provide breast 
milk to the youngest child, and whether that 
child was ever fed directly at the breast. We 
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categorized the responses as: 1) never fed-at-
the-breast or fed pumped milk, 2) never fed-
at-the-breast but fed pumped milk, 3) fed-at-
the-breast but never fed pumped milk, or 4) 
both, fed-at-the-breast and fed pumped milk. 
We labeled the four groups as: 1) never 
breastfed, 2) only pumped, 3) only fed-at-the-
breast, 4) both methods, respectively.  
 
Parents’ Online HISB Self-efficacy 
(eHealth Literacy) 
 
Parents’ eHealth literacy was used as a 
proxy measure to describe parents’ self-
efficacy in performing online HISB. We 
measured eHealth literacy using the 8-item 
eHealth Literacy Scale (eHEALS) (Norman 
& Skinner, 2006).The eHEALS assesses 
respondents’ perceived skills and comfort 
related to using information technology for 
health, and to measure fit between electronic 
sources and respondents. Respondents were 
asked to self-report their level of agreement 
with each item using a five-point Likert scale 
(“strongly agree” to “strongly disagree”). 
The eHEALS has demonstrated good internal 
consistency (α = 0.88) and modest test-retest 
reliability (r = 0.49) for a wide range of 
populations and contexts (Norman & Skinner, 
2006). A total eHealth literacy score is 
derived by summing the eight items, where a 
higher score represents greater self-perceived 

























Figure 1. An adaptation of Albert Bandura’s social cognitive theory (Bandura, 1986a; 1986b) to describe 
the associations between infant feeding practices and online health information-seeking behavior (HISB). 
Note. Bolded pathways refer to the three analyses we conducted in this study, including associations 
between infant feeding practices and outcomes expectations, associations between infant feeding practices 





Facilitation: Online resources 
can make breastfeeding easier 
to perform by providing 
breastfeeding related 
knowledge to parents 
Observational Learning: 
Parents can learn 
breastfeeding through 
observing other parents online 
Outcome Expectations: 
Parents’ expectations in 
seeking and using health 
information online to make 
health decisions 
Self-efficacy: Parents’ 
perceived competencies in 
seeking and using online 
health information (measured 











Four groups:  
Never Breastfed, 
Only pumped,  
Only Fed-at-the-
breast, and  
Both methods 
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Parents’ Outcome Expectations in Online 
HISB 
 
Two survey questions assessing parents’ 
attitudes in online HISB were used to reflect 
parents’ outcome expectations. The first 
question asked, How useful do you feel the 
Internet is in helping you in making decisions 
about your health? Parents responded using 
a five-point Likert type scale to indicate the 
perceived usefulness. These answers were 
dichotomized into “Not useful” (including 
“Not at all useful”, “Not useful”, and 
“Unsure”) and as “useful” (including “Very 
useful” and “Useful”). The second question 
asked, how important is it for you to be able 
to access health resources on the Internet? 
Parents responded using a five-point Likert 
type scale to indicate the degree of 
importance. These answers were 
dichotomized into “Not Important” 
(including “Not at all important”, “Not 
important”, and “Unsure”) and as “Important” 
(including “Very important” and 
“Important”). 
 
Parents’ Online HISB and Other Online 
Activities 
 
For online HISB, parents were asked, in 
the past three months, how often they: 1) 
have used social media to get health-related 
information for their child; and 2) have used 
social media sites to gather parenting-related 
information. Answers were dichotomized as 
“have never used” or “have used.” In addition, 
parents were surveyed about other Internet-
based behaviors thought to be related to 
HISB, using three questions: 1) Thinking of 
your social media feeds over the past three 
months, have you seen breastfeeding related 
topics; 2) How much time do you spend using 
the Internet for personal use on a typical day 
(in minutes); and 3) How much time do you 
spend using social media per week (in 
minutes)? We first categorized the 
continuous data collected from question two 
and three into quartiles, and then analyzed all 




We assessed participants’ gender, race, 
age, educational attainment, and household 
income via multiple choice questions. For 
gender, all responses consisted of male or 
female. For race, because of small numbers 
in some racial categories, we recoded race 
into white, black, and other races, with 
missing data not accounted for in data 
analysis. We coded age categorically as 20-
30, 31-35, 36-39, and ≥ 40 years. We coded 
educational attainment categorically as high 
school or less, some college or associate 
degree, bachelor’s degree, and post-graduate. 
We coded household income categorically 
into < $40,00, $40,000-74,999, $75,000-
124,999 and ≥ $125,000. Participants’ 
marital status was categorized as married or 
not married. Participants’ employment status 
was categorized as full-time or other 
(including part-time, stay-at-home, student, 
retired, or disabled). We asked parents their 
youngest child’s age using an open-ended 
question, and then coded the variable 
categorically into < 24, 24-35, 36-47, 48-59, 




Data were analyzed by using SAS 9.4 
(SAS Institute Inc., Cary, NC) survey 
procedures and the GfK group sample 
weights to generate estimates that were 
generalizable to U.S. parents who used social 
media and had a child(ren) under the age of 
seven years. Descriptive statistics 
(percentages and standard errors) described 
the distribution of demographic 
characteristics overall and according to infant 
feeding practices. Chi-square analysis 
evaluated whether demographic charac-
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teristics differed across four infant feeding 
groups. We constructed linear regression 
models to describe the mean difference in 
eHealth literacy scores across infant feeding 
practices. We used logistic regression models 
to estimate associations between our 
dependent variables (parents’ online HISB, 
parents’ attitudes on the perceived 
importance and usefulness in online HISB) 
and our independent variable (infant feeding 
practices). The variables were assigned these 
roles because the cross-sectional nature of the 
study precluded establishing a clear temporal 
relationship among some of the variables and 
because online HISB was queried for the past 
3 months and so was the most proximal to the 
time of survey completion.  
We considered respondent gender, age, 
educational attainment, race, marital status, 
employment status, household income, and 
youngest child’s age as potential covariates 
based on the existing literature about the 
relationship between infant feeding practices 
and eHealth literacy (Heck et al., 2006; Jones 
et al., 2011; Ryan et al., 2006) (Table 1). 
Covariate adjusted models were developed 
using backwards selection to achieve 
parsimonious models. We removed 
covariates one at a time based on the largest 
p-value from the individual tests of beta 
coefficients. Variables remained in the model 
if their removal resulted in a ≥ 10% change in 
the beta coefficients for infant feeding 
practices; otherwise, they were excluded 




Of the 2,311 panelists invited to 
participate, 852 completed the survey. After 
excluding parents who did not have a child 
younger than seven years of age or who did 
not report using social media within the last 
30 days, 580 participants who met eligibility 
criteria were included in the analyses (Table 
1). Educational attainment, household 
income, the youngest child’s age, and 
respondent race differed according to parents’ 
infant feeding practices. 
Most parents reported having obtained a 
high school degree or less (34.0%), while the 
fewest parents reported having obtained a 
post-graduate degree (16.6%). The difference 
is more pronounced among parents who 
never breastfed, as 60.9% had attained a high 
school degree or less, while 5.8% had 
attained a post-graduate degree. Our sample 
was comprised mostly of parents who 
identified as white (77.4%), but the 
proportion of parents who were white was 
even greater among parents endorsing never 
breastfed or only pumped (86.8 and 86.0%, 
respectively). Families with the lowest 
household income made up nearly half 
(45.5%) of parents who never breastfed. The 
greatest proportion of parents endorsing both 
feeding practices were those who reported 
the highest household incomes (23.5%). 
Among our sample, 29.6% of parents 
reported having a child younger than 24 
months old, with the proportion being highest 
among parents who used both methods 
(32.0%), and lowest among parents who 
never breastfed (21.3%).  
On average, parents’ eHealth literacy 
appeared to be slightly higher among parents 
who never breastfed (M = 30.2, SE = .63) and 
parents who used both methods (M = 30.7, 
SE = .31), and lower among respondents who 
reported either only pumped (M = 28.1, SE 
= .88) or only fed-at-the-breast (M = 29.1, SE 
= .99) (Table 2). After adjusting for 
confounders, the estimated mean eHealth 
literacy score among parents who exclusively 
pumped milk was 2.63 units lower (95% CI: 








Characteristics of US Parents who Used Social Media in 2018 by Infant Feeding Practices (N = 580)  
 Overall Never Breastfed (n = 84) 
Only Pumped 
(n = 25) 
Only Fed-at-the-
breast (n = 36) 
Both Methods  
(n = 435) P-value 











100.0 (580) 17.6 (2.0) 4.4 (1.0) 6.6 (1.3) 71.4 (2.3) 
 
Gender             
Male  41.4 (214) 42.1 (6.3) 58.0 (11.0) 44.4 (10.5) 39.9 (2.8) 0.51 
Female  58.6 (366) 57.9 (6.3) 42.0 (11.0) 55.6 (10.5) 60.1 (2.8) 
Educational Attainment             
High school or less  34.0 (131) 60.9 (5.8) 49.5 (11.8) 33.4 (10.8) 26.4 (2.8) 
<.0001** 
        Some college or associate degree 26.4 (140) 20.9 (4.6) 17.9 (8.5) 26.1 (8.7) 28.3 (2.6) 
Bachelor’s degree  23.1 (177) 12.4 (3.2) 12.3 (5.8) 30.2 (8.3) 25.7 (2.2) 
Post-graduate  16.6 (132) 5.8 (2.0) 20.3 (8.4) 10.3 (4.4) 19.6 (1.9) 
Age (in years)             
20-30  31.0 (141) 29.4 (6.0) 30.2 (12.4) 25.6 (9.6) 31.9 (2.8) 
0.98 
31-35   25.1 (166) 28.9 (5.8) 23.6 (8.9) 25.8 (7.8) 24.2 (2.3) 
36-39   22.5 (139) 17.6 (4.7) 27.3 (9.7) 29.1 (10.0) 22.8 (2.3) 
≥ 40   21.5 (134) 24.1 (5.2) 19.0 (8.5) 19.5 (6.7) 21.2 (2.2) 
Marital Status             
Married  90.8 (529) 91.8 (3.0) 96.4 (3.6) 91.8 (4.4) 90.2 (1.8)     0.74 
 
Not married 9.2 (51) 8.2 (3.0) 3.6 (3.6) 8.2 (4.4) 9.8 (1.8)  
Employment             
Full-time  60.5 (354) 49.8 (6.4) 65.3 (10.4) 56.9 (9.6) 63.2 (2.7) 
    0.20 
 
Other 39.5 (226) 50.2 (6.4) 34.7 (10.4) 43.1 (9.6) 36.8 (2.7)  
*Significance at p < 0.05; ** significance at p < 0.001         
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Table 1 





Overall Never Breastfed (n = 84) 
Only Pumped 
(n = 25) 
Only Fed-at-the-
breast (n = 36) 
Used Both Methods  











(SE) Weighted % (SE)  
Race            
        White  77.4 (484) 86.8 (4.0) 86.0 (7.7) 74.1 (8.9) 74.8 (2.7) 
0.04* 
Black  10.1 (39) 7.2 (3.2) 10.1 (6.8) 1.7 (1.7) 11.6 (2.7) 
Other races  10.6 (49) 4.5 (2.1) 4.0 (4.0) 22.6 (8.7) 11.5 (1.9) 
Missing  1.9 (8) 1.5 (1.5) 0.0 (0.0) 1.7 (1.7) 2.2 (1.1) 
Household Income             
        < $40,000 25.8 (124) 45.5 (6.4) 23.3 (9.2) 22.3 (7.5) 21.5 (2.5) 
<0.001** 
 $40,000-74,999  28.6 (153) 23.0 (5.6) 50.5 (11.7) 39.0 (10.3) 27.7 (2.6) 
 $75,000-124,999  25.9 (178) 10.0 (4.5) 20.0 (7.8) 29.3 (9.3) 27.4 (2.3) 
        ≥ $125,000  19.7 (125) 11.5 (4.2) 6.3 (4.5) 9.5 (5.1) 23.5 (2.3) 
Youngest Child’s Age (in months)            
        < 24 months 29.6 (181) 21.3 (5.2) 24.5 (9.0) 29.7 (8.2) 32.0 (2.6) 
0.04* 
        24-35 months 23.1 (115) 23.3 (6.3) 27.8 (12.6) 1.3 (1.3) 24.8 (2.6) 
        36-47 months 13.7 (84) 9.1 (3.0) 4.0 (4.0) 19.9 (7.0) 14.9 (2.0) 
        48-59 months 10.0 (56) 14.2 (3.9) 17.9 (8.2) 17.3 (8.9) 7.7 (1.5) 
        ≥ 60 months 20.0 (126) 26.0 (5.2) 15.2 (6.9) 24.7 (9.4) 18.4 (2.0) 
Internet for Personal/Day (in minutes)                       
        ≤ 60 mins/day  27.3 (185) 26.7 (5.6) 28.4 (9.8) 18.2 (6.4) 28.3 (2.4) 
   0.37         60-120 mins/day 25.5 (150) 16.5 (3.9) 32.3 (12.5) 36.0 (10.5) 26.3 (2.5) 
        120-180 mins/day 21.2 (110) 24.1 (5.6) 15.9 (7.9) 31.2 (9.3) 19.9 (2.5) 
        ≥ 180/day 25.9 (135) 32.8 (6.3) 23.5 (8.6) 14.7  (6.2) 25.5 (2.5) 
≤ 35.5 mins/week  25.5 (145) 15.4 (4.7) 26.5 (9.3) 34.7 (10.3) 27.1 (2.5) 
  0.22 35.5-98 mins/week 24.8 (149) 24.0 (5.5) 21.5 (12.7) 39.6 (9.9) 23.8 (2.3) 
98-195 mins/week  24.6 (141) 29.7 (5.8) 22.7 (9.0) 17.4 (6.5) 24.1 (2.5) 
≥ 195 mins/week 25.1 (145) 30.9 (5.9) 29.3 (9.8) 8.3 (4.2) 25.0 (2.4) 
*Significance at p < 0.05; ** significance at p < 0.001 
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Parents’ eHealth Literacy in 2018 by Infant Feeding Groups (N = 580) 
Note. SE = standard error; Cl = confidence interval; HISB = Health information-seeking behavior 




Perceptions of online tools as important or 
useful sources of health information showed 
some differences across infant feeding 
practices (Table 3). The majority of parents 
who used both feeding methods and the 
parents who only fed-at-the-breast indicated 
that being able to access health resources on 
the Internet is important (84% and 80.6%, 
respectively), as well as finding the Internet 
useful for making health decisions (70.3% 
and 60.1%, respectively). Among parents 
who used both feeding methods, the odds of 
parents who used both methods finding the 
Internet useful when making decisions about 
their health was 2.52 times (95% Cl: 1.44, 
4.40) that of parents who never breastfed, and 
the odds of parents who used both methods 
believing that accessing health information 
on the Internet was important to them were 
2.35 times (95% CI: 1.27, 4.35) that of 
parents who never breastfed. However, after 
adjusting for covariates, the odd ratios were 
slightly attenuated to 1.78 (95% Cl: 0.96, 
3.28) and 1.49 (95% Cl: 0.70, 3.15), 
respectively, and were no longer statistically 
significant.  
Fewer than half of the parents reported 
using social media for online HISB over the 
past three months in all four infant feeding 
practices, with limited evidence suggesting 
parents’ online HISB differed according to 
infant feeding practices after adjusting for 
socio-demographics (Table 4). Parents who 
pumped only had the highest instances of 
looking for health-related information 
(41.4%). Parents who fed-at-the-breast only 
had the highest instances of looking for 
parent-related information (42.5%). We 
observed no statistically significant 
differences in parents’ other online activities 





Self-efficacy for Online HISB (eHealth Literacy) 
Mean (SE) Unadjusted Adjusteda 
β (95% CI) β (95% CI) 
Never Breastfed 30.23 (0.63) 
ref - ref - 
Only Pumped 28.10 (0.88) -2.13 (-4.23, -0.04)* -2.63 (-4.73, -0.53)* 
Only Fed-at-the-breast 29.05 (0.99) -1.18 (-3.46, 1.10) -1.46 (-3.76, 0.83) 
Both Methods 30.72 (0.31) 0.49 (-0.89, 1.87) -0.14 (-1.67, 1.39) 
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Outcome Expectations for Online HISB 
It is important for you to be able to access health 
resources on the Internet (yes) 
 The Internet is useful in helping you make decisions 
about your health (yes) 
% N Crude OR Adjusted ORa  % N Crude OR Adjusted ORb 
 
  OR (95% CI) OR (95% CI)    OR (95% CI) OR (95% CI) 
Never Breastfed 69.1 58 ref - ref -  48.4 45 ref - ref - 
Only Pumped 60.0 18 0.67 (0.21, 2.11) 0.59 (0.19, 1.82)  47.1 16 0.95 (0.34, 2.68) 0.99 (0.33, 2.94) 
Only Fed-at-the-breast 80.6 31 1.85 (0.51, 6.74) 1.32 (0.38, 4.55)  60.1 25 1.60 (0.59, 4.35) 1.14 (0.45, 2.88) 
Both Methods 84.0 367 2.35 (1.27, 4.35) 1.49 (0.70, 3.15)  70.3 304 2.52 (1.44, 4.40) 1.78 (0.96, 3.28) 
Note. OR = odds ratio; Cl = confidence interval; HISB = Health information-seeking behavior. 
aFor adjusted OR (odds ratio), controlled for educational attainment, gender, income, and youngest child’s age. 
bFor adjusted OR (odds ratio), controlled for educational attainment, gender, and youngest child’s age. 
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Online HISB and Other Online Activities in 2018 by Infant Feeding Practices (N = 580) 
Note. OR = odds ratio; Cl = confidence interval; HISB = Health information-seeking behavior 
aFor adjusted OR (odds ratio), controlled for youngest child’s age. 
bFor adjusted OR (odds ratio), controlled for educational attainment, gender, race, and youngest child’s age. 
cFor adjusted OR (odds ratio), controlled for gender, household income, age, and youngest child’s age. 




Ever used social media to get health-
related information over past 3 months 
(yes)a 
Ever used social media to Look for 
parenting information over past 3 months 
(yes)b 
Ever seen breastfeeding related topics on 
social media over past 3 months (yes)c 
% 
 Crude OR Adjusted OR* 
% 
 Crude OR Adjusted OR* 
% 
 Crude OR Adjusted OR* 
 OR (95% CI) OR (95% CI)  OR (95%Cl) OR (95% CI)  OR (95% CI) OR (95% CI) 
Never 
Breastfed 31.9 ref 
 ref  32.1 ref  ref  31.5 ref  ref  
Only 
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The World Health Organization 
encourages breastfeeding as a public health 
priority because of its long-lasting health 
benefits for children and mothers (Brown, 
2017). Despite the ubiquity of social media 
and the Internet, few studies have examined 
how parents’ online activities correlate with 
infant feeding practices, and even fewer have 
examined such relationships within a health 
behavior theoretical framework. This current 
study has described parents’ online HISB in 
four infant feeding groups, and interpreted 
parents’ online HISB by assessing parents’ 
self-efficacy (eHealth literacy) and outcome 
expectations based on SCT.  
The difference in self-efficacy we 
observed among the infant feeding practices 
points to the importance of recognizing and 
meeting different needs of parents with 
various self-efficacy levels. Parents with low 
self-efficacy, such as parents who only 
pumped, may be more receptive to websites 
that require lower computer proficiency. 
They also may benefit from page-rank 
strategies such as how Google highlights 
authoritative knowledge at the top of the 
search order (Guerra-Reyes et al., 2016). 
Parents with higher self-efficacy in online 
HISB, such as the parents who never 
breastfed, may benefit from more exposure to 
other parents’ infant feeding experiences on 
social media, to feel encouraged to initiate or 
continue feeding practices.  
A previous mixed-methods study 
surveyed 92 disadvantaged U.S. mothers and 
found their eHealth literacy positively 
correlated with the amount of online health-
seeking practices they had engaged in over 
the past 12 months (Guendelman et al., 2017). 
In contrast, we found differences in eHealth 
literacy, but not in online HISB, among infant 
feeding groups. This may be because all 
participants in the current study are regular 
social media users. Another possible 
explanation for the differences between our 
study and the previous study is outcome 
expectations. While most parents who only 
fed-at-the-breast or used both feeding 
methods reported positive attitudes in 
conducting online HISB, fewer than half the 
parents who never breastfed considered 
online health information useful. Although 
parents who never breastfed feel confident in 
their capability of seeking and using health 
information online, they may not be 
interested in online HISB. Additionally, 
parents who used both methods have the 
highest chances of considering the Internet 
useful and important for accessing health 
resources, indicating positive outcome 
expectations may help parents obtain support 
for both feeding methods. 
Although a growing number of parents are 
choosing to breastfeed without feeding at-
the-breast, the current study is the first to 
examine parents’ online activities according 
to different infant feeding practices, adding to 
the strength of the current study (Keim et al., 
2017). According to SCT, pump-only parents’ 
lowest self-efficacy and relatively negative 
outcome expectations in online HISB would 
turn them away from online HISB. However, 
our finding showed pumped-only parents 
engaged in HISB as frequently as parents 
using other infant feeding practices. One 
probable reason for the pumped-only parents 
engaging in online HISB is their lack of in-
person support from healthcare providers 
(Kraschnewski et al., 2014). Given their 
lower self-efficacy, the pump-only group 
may have found skills such as positioning, 
latch-on, and effective suckling difficult to 
achieve from online instructions (Colaceci et 
al., 2020; Graffy & Taylor, 2005; Tarrant et 
al., 2014). Additionally, the Affordable Care 
Act mandated all insurance providers cover a 
pump, potentially encouraging parents with 
limited resources to obtain a pump and to 
feed their children pumped milk (Hawkins et 
al., 2015; Kapinos et al., 2017). Lack of 
12







professional support may become a barrier 
for parents with limited resources when they 
attempt to feed their infants (Sikorski et al., 
2003). In SCT, the idea of facilitation 
suggests new behaviors are easier to perform 
when provided with tools and resources. 
Online resources like social media may play 
a facilitating role in providing tools and 
information to support parents to feed their 
children either at the breast or via a pump.  
The findings regarding parents’ other 
online activities suggested the value of 
observational learning in promoting 
breastfeeding outcomes. Social media has 
been found to effectively support mothers in 
initiating breastfeeding by sharing personal 
experiences, which provides observational 
learning opportunities (Black et al., 2020; 
Bridges, 2016; Skelton et al., 2008). In the 
current study, parents who never breastfed 
reported spending more time on social media 
weekly than parents using other infant 
feeding practices on average. However, they 
may not have many observational learning 
opportunities related to breastfeeding 
because they reported fewer instances 
encountering breastfeeding-related posts on 
social media compared to parents using other 
infant feeding practices. Although no 
significant difference was observed, this 
pattern still reminds us the potential of social 
media in providing modeling or vicarious 
learning to new parents.  
 
Implications for Health Behavior Theory 
 
By interpreting the online HISB patterns 
among four infant feeding groups through an 
SCT lens, this study offers insights into 
online HISB promotion strategies. For 
instance, healthcare providers, such as 
pediatricians, may be critical advocates to 
impact parents’ outcome expectations in 
online HISB by helping parents see the 
relevance and value of online evidence-based 
health information (Jaks et al., 2019).  
Furthermore, the current study suggests 
the importance of actively encouraging 
parents’ online HISB through social media 
based on SCT, suggesting that online HISB 
could help improve breastfeeding outcomes 
via observational learning and facilitation. 
This framework may form a theoretical basis 
for healthcare providers, lactation consultants, 
and community-based breastfeeding or-
ganizations to host breastfeeding campaigns 
via social media platforms for new parents, 
allowing parents with limited resource to 
receive more observational learning op-
portunities (Bahkali et al., 2015; Marcon et 
al., 2019).  
Since parents in various infant feeding 
groups presented differing eHealth literacy in 
online HISB, we also suggest healthcare 
websites or social media disseminate online 
resources requiring different levels of 
computer proficiency and usability. We hope 
to inspire future researchers to develop 
tailored online resources that support parents 
with all levels of self-efficacy in online HISB 
and meet the needs of parents utilizing 




First, the cross-sectional design of the 
current study prevented us from inferring 
causality or temporality between parents’ 
online HISB and infant feeding practices. In 
the current study, respondents could have 
children up to seven years of age, leading to 
potentially poor recall and lack of 
generalizability to infants born today 
considering the ever-changing infant feeding 
practices in the United States. However, the 
Infant Feeding Practices Study II showed that 
pumping was already common in the United 
States in 2005-2007 (Labiner-Wolfe et al., 
2008). Prior studies also demonstrated the 
accuracy of breastfeeding recall after many 
years (Li et al., 2020). Our sample included 
fathers, but one could reasonably expect 
13
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fathers to accurately report the basic infant 
feeding information on the survey even 
though they may not be directly involved in 
breastfeeding. Second, some variables may 
not be specific for the research questions due 
to the nature of the secondary analysis of 
existing data. For instance, not all questions 
on HISB were specific to breastfeeding. The 
specific breastfeeding questions on this 
national survey asked about parents’ online 
HISB in the past three months. This period of 
time may not have corresponded to the actual 
breastfeeding time, and parents’ online HISB 
also may have changed over time. Third, the 
current study did not collect data on many 
aspects of infant feeding practices. For 
instance, while differences in feeding 
practices are considered in the current study, 
we did not collect data regarding each 
feeding method’s exclusivity. Also, we did 
not consider the duration of each infant 
feeding practice. Since infant feeding may 
start in hospitals and move to home settings, 
future research should examine whether and 
how the environmental transition impacts 




Our study explored the value of SCT in 
explaining the associations between parents’ 
online activities and infant feeding practices 
among a nationally representative sample of 
U.S. parents who use social media regularly 
and have children younger than seven years 
of age. Results highlight the importance of 
actively encouraging parents’ engagement in 
online HISB and suggest self-efficacy and 
outcome expectations as two potential factors 
impacting online HISB based on the SCT 
framework. By examining the differences in 
parents’ self-efficacy and outcome 
expectations for online HISB by infant 
feeding practices, the current study provides 
implications in developing and disseminating 
tailored online resources on social media to 
support parents utilizing specific infant 
feeding practices. More research focusing on 
additional methods to encourage online HISB 
may represent a worthwhile investment 





Our findings indicate the potential of social 
media in encouraging parents to breastfeed 
via observational learning. Thus, we 
recommend public health sectors create and 
launch evidence-based informational breast-
feeding campaigns on social media. What are 
some possible barriers for public health 
organizations to tailor these social media 
breastfeeding campaigns for parents with 
various self-efficacy levels? How can we 




The research described in this article was 
supported by Grant No. R49CE002106 from 
the Centers for Disease Control and 
Prevention. The authors have no conflicts of 




American Academy of Pediatrics (AAP). 
(2012). Breastfeeding and the use of 




Ajzen, I., & Fishbein, M. (1980). 
Understanding attitudes and predicting 
social behavior (Vol. 278). Prentice-Hall.  
 
Alhuwail, D., & Abdulsalam, Y. (2019). 
Assessing electronic health literacy in the 
State of Kuwait: Survey of Internet users 
from an Arab state. Journal of Medical  
14








Internet Research, 21(5), e11174. 
https://doi.org/10.2196/11174  
 
Bahkali, S., Alkharjy, N., Alowairdy, M., 
Househ, M., Da'ar, O., & Alsurimi, K. 
(2015). A social media campaign to 
promote breastfeeding among Saudi 
women: A web-based survey study. 
Studies in Health Technology and 




Bandura, A. (1986a). The explanatory and 
predictive scope of self-efficacy theory. 




Bandura, A. (1986b). Social foundations of 
thought and action: A social cognitive 
theory. Prentice-Hall. 23-28.  
 
Bernhardt, J. M., & Felter, E. M. (2004). 
Online pediatric information seeking 
among mothers of young children: Results 
from a qualitative study using focus 
groups. Journal of Medical Internet 
Research, 6(1), e7. 
https://doi.org/10.2196/jmir.6.1.e7  
 
Bibbins-Domingo, K., Grossman, D. C., 
Curry, S. J., Davidson, K. W., Epling, J. 
W., García, F. A. R., Kemper, A. R., Krist, 
A. H., Kurth, A. E., & Landefeld, C. S., 
Mangione, C. M., Phillips, W. R., Phipps, 
M. G., & Pignone, M. P. (2016). Primary 
care interventions to support breastfeeding: 
US Preventive Services Task Force 




Black, R., McLaughlin, M., & Giles, M. 
(2020). Women's experience of social 
media breastfeeding support and its 
impact on extended breastfeeding success: 
A social cognitive perspective. British 
Journal of Health Psychology, 25(3), 754-
771. https://doi.org/10.1111/bjhp.12451  
 
Bridges, N. (2016). The faces of 
breastfeeding support: Experiences of 
mothers seeking breastfeeding support 





Brown, A. (2017). Breastfeeding as a public 
health responsibility: A review of the 
evidence. Journal of Human Nutrition and 
Dietetics, 30(6), 759-770. 
https://doi.org/10.1111/jhn.12496  
 
Centers for Disease Control and Prevention 
(CDC). (2020). Breastfeeding report card 
United States, 2020. Centers for Disease 




Chung, S., Park, B. K., & Nahm, E.-S. (2018). 
The Korean eHealth Literacy Scale (K-
eHEALS): Reliability and validity testing 
in younger adults recruited online. Journal 
of Medical Internet Research, 20(4), e138. 
https://doi.org/10.2196/jmir.8759  
 
Colaceci, S., Zambri, F., D'Amore, C., De 
Angelis, A., Rasi, F., Pucciarelli, G., & 
Giusti, A. (2020). Long-term 
effectiveness of an e-learning program in 
improving health care professionals' 
attitudes and practices on breastfeeding: A 
1-year follow-up study. Breastfeeding 
Medicine, 15(4), 254-260. 
https://doi.org/10.1089/bfm.2019.0203  
 
Cowie, G. A., Hill, S., & Robinson, P. (2011). 
Using an online service for breastfeeding 
15
Yang et al.: ONLINE HISB AND INFANT FEEDING ASSOCIATIONS IN SCT





support: What mothers want to discuss. 




Donath, S. M., Amir, L. H., & the ALSPAC 
Study Team. (2003). Relationship 
between prenatal infant feeding intention 
and initiation and duration of 
breastfeeding: A cohort study. Acta 




Galson, S. K. (2008). Mothers and children 
benefit from breastfeeding. Journal of the 





Geraghty, S. R., McNamara, K. A., Dillon, C. 
E., Hogan, J. S., Kwiek, J. J., & Keim, S. 
A. (2013). Buying human milk via the 
Internet: Just a click away. Breastfeeding 
Medicine, 8(6), 474-478. 
https://doi.org/10.1089/bfm.2013.0048  
 
Gibson, L., & Hanson, V. L. (2013). Digital 
motherhood: How does technology help 
new mothers? Proceedings of the SIGCHI 
Conference on Human Factors in 




Graffy, J., & Taylor, J. (2005). What 
information, advice, and support do 





Guendelman, S., Broderick, A., Mlo, H., 
Gemmill, A., & Lindeman, D. (2017). 
Listening to communities: Mixed-method 
study of the engagement of disadvantaged 
mothers and pregnant women with digital 
health technologies. Journal of Medical 
Internet Research, 19(7), e240. 
https://doi.org/10.2196/jmir.7736  
 
Guerra-Reyes, L., Christie, V. M., Prabhakar, 
A., Harris, A. L., & Siek, K. A. (2016). 
Postpartum health information seeking 
using mobile phones: Experiences of low-
income mothers. Maternal and Child 




Hawkins, S. S., Dow-Fleisner, S., & Noble, 
A. (2015). Breastfeeding and the 
Affordable Care Act. Pediatric Clinics of 
North America, 62(5), 1071-1091. 
https://doi.org/10.1016/j.pcl.2015.05.002  
 
Heck, K. E., Braveman, P., Cubbin, C., 
Chávez, G. F., & Kiely, J. L. (2006). 
Socioeconomic status and breastfeeding 
initiation among California mothers. 




Holtz, B., Smock, A., & Reyes-Gastelum, D. 
(2015). Connected motherhood: Social 
support for moms and moms-to-be on 




Horta, B. L., Bahl, R., Martinés, J. C., Victora, 
C. G., & World Health Organization. 
(2007). Evidence on the long-term effects 
of breastfeeding: Systematic review and 
meta-analyses. World Health 
Organization.  
 
Jaks, R., Baumann, I., Juvalta, S., & Dratva, 
J. (2019). Parental digital health 
information seeking behavior in 
16







Switzerland: A cross-sectional study. 




Jin, S. V., Phua, J., & Lee, K. M. (2015). 
Telling stories about breastfeeding 
through Facebook: The impact of user-
generated content (UGC) on pro-
breastfeeding attitudes. Computers in 
Human Behavior, 46, 6-17. 
https://doi.org/10.1016/j.chb.2014.12.046  
 
Johnson, J. D. (1997). Cancer-related 
Information Seeking. Hampton Press.  
 
Jones, J. R., Kogan, M. D., Singh, G. K., Dee, 
D. L., & Grummer-Strawn, L. M. (2011). 
Factors associated with exclusive 
breastfeeding in the United States. 
Pediatrics, 128(6), 1117-1125. 
https://doi.org/10.1542/peds.2011-0841  
 
Kapinos, K. A., Bullinger, L., & Gurley‐
Calvez, T. (2017). Lactation support 
services and breastfeeding initiation: 
Evidence from the Affordable Care Act. 




Keim, S. A., Boone, K. M., Oza-Frank, R., & 
Geraghty, S. R. (2017). Pumping milk 
without ever feeding at the breast in the 
Moms2Moms study. Breastfeeding 
Medicine, 12(7), 422-429. 
https://doi.org/10.1089/bfm.2017.0025  
 
Kornides, M., & Kitsantas, P. (2013). 
Evaluation of breastfeeding promotion, 
support, and knowledge of benefits on 
breastfeeding outcomes. Journal of Child 




Kramer, M. S., Aboud, F., Mironova, E., 
Vanilovich, I., Platt, R. W., Matush, L., 
Igumnov, S., Fombonne, E., Bogdanovich, 
N., Ducruet, T., Collet, J. -P., Chalmers, 
B., Hodnett, E., Davidovsky, S., 
Skugarevsky, O., Trofimovich, O., 
Kozlova, L., Shapiro, S., & Promotion of 
Breastfeeding Intervention Trial 
(PROBIT) Study Group. (2008). 
Breastfeeding and child cognitive 
development: New evidence from a large 
randomized trial. Archives of General 
Psychiatry, 65(5), 578-584. 
https://doi.org/10.1001/archpsyc.65.5.578  
 
Kraschnewski, J. L., Chuang, C. H., Poole, E. 
S., Peyton, T., Blubaugh, I., Pauli, J., 
Feher, A., & Reddy, M. (2014). Paging 
“Dr. Google”: Does technology fill the 
gap created by the prenatal care visit 
structure? Qualitative focus group study 
with pregnant women. Journal of Medical 
Internet Research, 16(6), e147. 
https://doi.org/10.2196/jmir.3385  
 
Labiner-Wolfe, J., Fein, S. B., Shealy, K. R., 
& Wang, C. (2008). Prevalence of breast 
milk expression and associated factors. 
Pediatrics, 122(Supplement 2), S63-S68. 
 https://doi.org/10.1542/peds.2008-1315h  
 
Lambert, S. D., & Loiselle, C. G. (2007). 
Health information-seeking behavior. 





Lau, Y., Htun, T. P., Tam, W. S. W., & 
Klainin-Yobas, P. (2016). Efficacy of e-
technologies in improving breastfeeding 
outcomes among perinatal women: A 
meta-analysis. Maternal & Child 




Yang et al.: ONLINE HISB AND INFANT FEEDING ASSOCIATIONS IN SCT





Lebron, C. N., St. George, S. M., 
Eckembrecher, D. G., & Alvarez, L. M. 
(2020). “Am I doing this wrong?” 
Breastfeeding mothers' use of an online 




Li, R., Ingol, T. T., Smith, K., Oza-Frank, R., 
& Keim, S. A. (2020). Reliability of 
maternal recall of feeding at the breast and 
breast milk expression 6 years after 




Marcon, A. R., Bieber, M., & Azad, M. B. 
(2019). Protecting, promoting, and 
supporting breastfeeding on Instagram. 




McAdams, R. J., Roberts, K. J., Klein, E. G., 
Manganellow, J. A., McKenzie, L. B. (in 
press). Using social media to disseminate 
injury prevention content: Is a picture 
worth a thousand words? Health Behavior 
Research, 4(2).  
 
Mercer, R. T. (2004). Becoming a mother 
versus maternal role attainment. Journal 




Norman, C. D., & Skinner, H. A. (2006). 
eHealth literacy: Essential skills for 
consumer health in a networked world. 




Oddy, W. H., Robinson, M., Kendall, G. E., 
Li, J., Zubrick, S. R., & Stanley, F. J. 
(2011). Breastfeeding and early child 
development: A prospective cohort study. 




Rasmussen, K. M., & Geraghty, S. R. (2011). 
The quiet revolution: Breastfeeding 
transformed with the use of breast pumps. 





Ryan, A. S., Zhou, W., & Arensberg, M. B. 
(2006). The effect of employment status 
on breastfeeding in the United States. 
Women's Health Issues, 16(5), 243-251. 
https://doi.org/10.1016/j.whi.2006.08.001  
 
Sikorski, J., Renfrew, M. J., Pindoria, S., & 
Wade, A. (2003). Support for 
breastfeeding mothers: A systematic 
review. Paediatric and Perinatal 




Skelton, B. W., Hollingshead, M. C., Sledd, 
A. T., Phillips, C. D., & Castillo, M. 
(2008). Acute necrotizing encephalopathy 
of childhood: Typical findings in an 
atypical disease [Case Reports]. Pediatric 




Slomian, J., Bruyère, O., Reginster, J.-Y., & 
Emonts, P. (2017). The Internet as a 
source of information used by women 
after childbirth to meet their need for 
information: A web-based survey. 












Tarrant, M., Dodgson, J. E., & Wu, K. M. 
(2014). Factors contributing to early 
breast-feeding cessation among Chinese 





Tomfohrde, O. J., & Reinke, J. S. (2016). 
Breastfeeding mothers' use of technology 
while breastfeeding. Computers in Human  
Behavior, 64, 556-561. 
https://doi.org/10.1016/j.chb.2016.07.057  
 
van der Vaart, R., van Deursen, A. J., 
Drossaert, C. H., Taal, E., van Dijk, J. A., 
& van de Laar, M. A. (2011). Does the 
eHealth Literacy Scale (eHEALS) 
measure what it intends to measure? 
Validation of a Dutch version of the 
eHEALS in two adult populations. 




Wolynn, T. (2012). Using social media to 
promote and support breastfeeding. 









Yang et al.: ONLINE HISB AND INFANT FEEDING ASSOCIATIONS IN SCT
Published by New Prairie Press, 2021
